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LI 22 S GFP (P) DHFR 

L2 3435 S IRES OR "RIBOSOMS ENTRY SITE" 

L3 6617 S INTRON AND (SPLICE (3W) SITE) 

L4 326766 S PROMOTER 

L5 53651 S EXPRESSION (3W) (VECTOR OR PLASMID OR POLYNUCLEOTIDE OR CONST 

L6 5802 S DICISTRONIC OR BICISTRONIC OR MONOCISTRONIC 

L7 13468 S GLUTAMINE (2W) SYNTHET? 

L8 3 S LI AND L6 

L9 1 DUP REM L8 (2 DUPLICATES REMOVED) 

L10 36853 S CHISHOLM7/AU OR CROWLEY 7 /AU OR KRUMMEN7/AU OR MENG7/AU 

Lll 11 S L10 AND L6 

L12 4 DUP REM Lll (7 DUPLICATES REMOVED) 

L13 1 S L2 AND L3 AND L6 

L14 0 S L5 AND L10 AND LI 

L15 101 S L5 AND L4 AND L6 

L16 48 S GFP AND (DHFR OR L7 ) 

L17 ■ 0 S L16 AND L15 

L18 0 S L16 AND L10 

L19 0 S L3 AND L16 

L20 0 S L2 AND L16 
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AB Recombinant adeno-associated viral (rAAV) vectors have been evaluated for 
their ability to transduce primitive hematopoietic cells. Early studies 
documented rAAV-mediated gene expression during progenitor derived colony 
formation in vitro, but studies examining genome integration and long-term 
gene expression in hematopoietic cells have yielded conflicting results. 
Such studies were performed with crude vector preparations. Using 
improved methodology, we have generated high titer, biologically active 
preparations of rAAV free of wild-type AAV (less than l/107particles ) and 
adenovirus. Transduction of CD34 + cells from umbilical cord blood was 
evaluated with a bicistronic rAAV vector encoding the green 
fluorescent protein (GFP) and a trimetrexate resistant variant 
of dihydrofolate reductase (DHFR) . Freshly isolated, quiescent 
CD34 + cells were resistant to transduction (less than 4%), but 
transduction increased to 23 +/- 2% after 2 days of cytokine stimulation 
and was further augmented by addition of tumor necrosis factor alpha (51 
+/- 4%) at a multiplicity of infection of 106. rAAV-mediated gene 
expression was transient in that progenitor derived colony formation was 
inhibited by trimetrexate. Primitive CD34 + and CD34+, CD38- subsets were 
sequentially transduced with a rAAV vector encoding the murine ecotropic 
receptor followed by transduction with an ecotropic retroviral vector 
encoding GFP and DHFR. Under optimal conditions 41 

+/- 7% of CD34 + progenitors and 21 +/- 6% of CD34+, CD38- progenitors 
became trimetrexate resistant. These results document that highly 
purified rAAV transduce primitive human hematopoietic cells efficiently 
but gene expression appears to be transient. Gene Therapy (2000) 7, 
183-195. 
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Cre recombinase-mediated DNA recombination is proving to be a powerful 
technique for the generation of mosaic mutant 'mice. To develop this 
technology further, we have altered the cre gene to enhance its expression 
in mammalian cells and have tested its efficiency of expression in a 
bicistronic message. Using a transient transfection assay, we 
found that the extension of a eukaryotic translation initiation consensus 
sequence, the insertion of two N-terminal amino acids, and the mutation of 
a cryptic splice acceptor site did not detectably 

alter Cre recombinase activity. The addition of either of two introns 
resulted in an . apprx . 2-fold increase in recombination frequency. We then 
tested the relative efficacy of Cre-mediated recombination in several 
bicistronic messages having the encephalomyocarditis virus 
internal ribosome entry site (IRES) . Recombination frequencies 
were only reduced 2-fold relative to a comparable monocistronic 
cre gene. The latter results indicate that it will be possible to 
generate transgenic mouse strains having tissue-specific expression of the 
Cre recombinase through integration of an iRES-cre gene without 
disabling the targeted gene. 
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